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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 5, 6, 8 and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cason (US Patent 6,249,757) in view of Hoya (US 2004/0054528A1 ) 
and Etter (US patent 7,072,831). 

3. As per claim 1 , Cason teaches an apparatus for detecting voice activity in a 
communication signal (Cason, abstract), said apparatus comprising: 

filter means (Cason, figure 1 , element 14) for performing an estimation (Cason, column 
5, line 10) or a suppression (Cason, figure 1, element 18 shows the output of the filter 
14 subtracted at element 18 from the communication signal) of an offset component of 
the level of said communication signal (Cason, column 5, lines 6-7 teaches that the 
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output of filter 14 is roughly constant, thus can be considered an offset component of 
the communication signal.) 

Cason does not teach parameter control means for controlling a filter parameter of said 
filter means based on an output of said filter means; and limitation means for limiting 
said suppression or said estimation of said offset component in response to said output 
of said filter means. 

However Hoya teaches parameter control means for controlling a filter parameter of 
said filter means based on an output of said filter means (Hoya, figure 7, element 20a 
shows an adaptive filter to separate noise from a communication signal. Hoya, 
paragraph [0076] teaches that a coefficient of filter 20a in figure 7 is updated based on 
the output of filter 20a.) Thus it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to implement parameter control means for 
controlling a filter parameter of said filter means based on an output of said filter means 
of Hoya into Cason, since Cason suggests a filter to estimate noise (something broad) 
in general, and Hoya suggests the beneficial use of updating the filter coefficients such 
as to estimate the noise level more closely in the analogous art of noise suppression in 
telecommunications. 

Cason and Hoya do not teach limitation means for limiting said suppression or said 
estimation of said offset component in response to said output of said filter means. 
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However Etter teaches limitation means for limiting said suppression or said estimation 
of said offset component in response to said output of said filter means (Etter, figure 2 
as explained in Etter, column 5, lines 33-36 and column 13, lines 41-42 teaches that the 
noise estimator of figure 2 includes two nonlinear filters followed by a rise-time limitation 
filter whose purpose is to place a limit on the maximum allowable rise of its output signal 
per unit of time.) Thus it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to implement limitation means for limiting said 
suppression or said estimation of said offset component in response to said output of 
said filter means of Etter into Cason and Hoya, since Cason and Hoya suggest a filter to 
estimate noise (something broad) in general, and Etter suggests the beneficial use of a 
limiter such as to estimate noise more accurately (Etter, column 13, lines 31-33) in the 
analogous art of noise suppression in telecommunications. 

4. As per claim 2, Cason, Hoya and Etter teach claim 1 . Cason also teaches level 
calculation means for calculating a short-term level of said communication signal 
(Cason, figure 1, element 12 as explained in column 4, lines 8-25 teaches that element 
12 calculates the absolute value or the square of the input signal), and voice activity 
control means for comparing input and output levels of said filter means (Cason, figure 
1, element 18 calculates the difference between signal 13 and signal 15 then compares 
to threshold 23. Note that signal 15 is the output of filter 14, i.e. the filter means recited 
in claim 2, and signal 1 3 is the smoothened version of the input signal to filter 1 4 as 
explained in column 5, lines 25-29.) 



Application/Control Number: 10/575,571 
Art Unit: 4145 



Page 5 



5. As per claim 3, Cason, Hoya and Etter teach claim 1 . Cason also teaches said 
offset component is a noise floor component of the level of said communication signal 
(Cason, column 5, line 10). 

6. As per claim 5, Cason, Hoya and Etter teach claim 1 . Cason also teaches said 
filter means comprises a low-pass filter for extracting said offset component (Cason, 
column 4, line 27). Etter also teaches said limitation means comprises comparing 
means for comparing said extracted offset component with said communication signal 
(Etter, figure 3, element 205) and switching means for selecting one of said extracted 
offset component and said communication signal in response to an output of said 
comparing means (Etter, figure 3, elements 217 and 215 select the input 
communication signal as the final noise estimate, while elements 207, 209, 21 1 and 215 
select the noise estimate extracted from the limitation filter in figure 2 as the final noise 
estimate, depending on the output of comparing means 205). 

7. As per claim 6, Cason, Hoya and Etter teach claim 1 . Cason also teaches said 
parameter control means are adapted to set said filter parameter to a first value which 
leads to a lower tracking speed of said estimation, if the level of said communication 
signal falls below the level of said estimated offset component (Cason column 5, line 1 0 
teaches the offset component is a noise floor estimate for the communication signal, 
therefore when the communication signal level falls below the offset component level it 
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is considered that there is only noise. In this case, Cason, column 5, lines 42-45 
teaches that the filter should have a large time constant so that it can have a slow 
tracking speed), and to set said filter parameter to a second value which leads to a 
higher tracking speed of said estimation, if the level of said communication signal is 
higher than the level of said estimated offset component (Cason column 5, line 1 0 
teaches the offset component is a noise floor estimate for the communication signal, 
therefore when the communication signal level exceeds the offset component level it is 
considered that voice is present. In this case, Cason, column 5, lines 46-50 teaches that 
the filter should have a small time constant so that it can have a fast tracking speed). 

8. As per claim 8, Cason teaches a method of detecting voice activity in a 
communication signal (Cason, abstract), said method comprising the steps of: 

filtering (Cason, figure 1 , element 14) an offset component of the level of said 
communication signal (Cason, column 5, lines 6-7 teaches that the output of filter 14 is 
roughly constant, thus can be considered an offset component of the communication 
signal.) 

Cason does not teach controlling a filter parameter used in said filtering step, based on 
the result of said filtering step; and limiting said filtering step in response to the result of 
said filtering step. 
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However Hoya teaches controlling a filter parameter used in said filtering step, based on 
the result of said filtering step (Hoya, figure 7, element 20a shows an adaptive filter to 
separate noise from a communication signal. Hoya, paragraph [0076] teaches that a 
coefficient of filter 20a in figure 7 is updated based on the output of filter 20a). Thus it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement controlling a filter parameter used in said filtering step, based on the 
result of said filtering step of Hoya into Cason, since Cason suggests a filter to estimate 
noise (something broad) in general, and Hoya suggests the beneficial use of updating 
the filter coefficients such as to estimate the noise level more closely in the analogous 
art of noise suppression in telecommunications. 

Cason and Hoya do not teach and limiting said filtering step in response to the result of 
said filtering step. However Etter teaches and limiting said filtering step in response to 
the result of said filtering step (Etter, figure 2 as explained in Etter, column 5, lines 33- 
36 and column 13, lines 41-42 teaches that the noise estimator of figure 2 includes two 
nonlinear filters followed by a rise-time limitation filter whose purpose is to place a limit 
on the maximum allowable rise of its output signal per unit of time.) Thus it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
implement and limiting said filtering step in response to the result of said filtering step of 
Etter into Cason and Hoya, since Cason and Hoya suggest a filter to estimate noise 
(something broad) in general, and Etter suggests the beneficial use of a limiter such as 
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to estimate noise more accurately (Etter, column 13, lines 31-33) in the analogous art of 
noise suppression in telecommunications. 

9. As per claim 10, Cason, Hoya and Etter teaches claim 8. Cason also teaches 
said filtering step is adapted to extract said offset component (Cason, figure 1 , element 
15 is the offset component extracted from filter 14 and shown as signal yi(t) in figure 2). 
Etter teaches said limitation step comprises the steps of comparing the extracted offset 
component with the level of said communication signal (Etter, figure 3, element 205) 
and selecting one of said extracted offset component and said level of said 
communication signal in response to the comparing result (Etter, figure 3, elements 217 
and 215 select the input communication signal as the final noise estimate, while 
elements 207, 209, 21 1 and 215 select the noise estimate extracted from the limitation 
filter in figure 2 as the final noise estimate, depending on the output of comparing 
means 205). 

1 0. Claim 7 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Cason 
(US Patent 6,249,757) in view of Hoya (US 2004/0054528A1) and Etter (US patent 
7,072,831) as applied to claim 6 above, and further in view of Bellanger (Acoustics, 
Speech, and Signal Processing, IEEE International Conference on ICASSP '85. Volume 
1 0, Apr 1 985 Pages 1 1 53-1 1 56.) 
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11. As per claim 7, Cason, Hoya and Etter teach claim 6. Cason also teaches within 
the limitation of predetermined parameter values (Cason, column 5, lines 41-45 teaches 
why the time constant of the filters should be limited, and lines 52-53 teaches a 
predetermined range for the filter parameter.) 

Cason, Hoya and Etter do not teach said parameter control means is adapted to apply 
an exponential adaptation of said filter parameter. However, Bellanger teaches said 
parameter control means is adapted to apply an exponential adaptation of said filter 
parameter (Bellanger , abstract, teaches the use of the exponential estimation 
technique to adjust the coefficient adaptation step size of a filter.) Thus it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
implement said parameter control means is adapted to apply an exponential adaptation 
of said filter parameter of Bellanger into Cason, Hoya and Etter, since Cason, Hoya and 
Etter suggest an adaptive filter for noise estimation (something broad) in general, and 
Bellanger suggests the beneficial use of applying an exponential adaptation to that filter 
such as to better follow rapid changes in the signal (Bellanger, section 2, first 
paragraph) in the analogous art of speech processing. 
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Allowable Subject Matter 



12. Claims 4 and 9 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THUAN NGUYEN whose telephone number is 
(571)270-7189. The examiner can normally be reached on 7:30 AM to 5:00 PM, 
Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pankaj Kumar can be reached on 571 -272-301 1 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

T.N. 

/ROBERT WILSON/ 

Primary Examiner, Art Unit 2419 



